Characterization of the ftsZ gene from Ehrlichia chaffeensis, Anaplasma phagocytophilum, and Rickettsia rickettsii, and use as a differential PCR target.
Degenerate primers corresponding to highly conserved regions of previously characterized ftsZ genes were used to PCR amplify a portion of the ftsZ gene from the genomic DNA of Ehrlichia chaffeensis (ftsZ(Ech)), Anaplasma phagocytophilum (ftsZ(Ap)), and Rickettsia rickettsii (ftsZ(Rr)). Genome walking was then used to amplify the 5' and 3' termini of the genes. The DNA sequences of the resulting amplification products yielded open reading frames coding for proteins with molecular masses of 42.0, 45.7, and 48.3 kDa for A. phagocytophilum, E. chaffeensis, and R. rickettsii, respectively. These homologs are 20 to 70 amino acids longer than the FtsZ proteins characterized in bacteria such as Escherichia coli and Bacillus subtilis, but do not possess the large extended carboxyl-termini found in the FtsZ proteins of Bartonella, Rhizobium, and Agrobacterium species. The functional domains important for FtsZ activity are conserved within the ehrlichial and rickettsial FtsZ protein sequences. The R. rickettsii FtsZ sequence is highly homologous to the FtsZ protein previously described for Rickettsia prowazekii (89% identity), and identical to the FtsZ protein of Rickettsia conorii. The percent identity observed between the A. phagocytophilum and E. chaffeensis FtsZ proteins is only 79% and is particularly low in the carboxyl-terminal region (15.8% identity). Primers were designed to PCR amplify a portion of the variable carboxyl-terminal region of the ftsZ gene, and used to differentiate each agent based on the size of the amplicons: A. phagocytophilum, 278 bp; E. chaffeensis, 341 bp; and Rickettsia spp., 425 bp.